In August 2000, composite periphyton samples were collected from East Rosebud Creek near Roscoe, Montana for the purpose of assessing whether this stream is water-quality limited and in need of TMDLs .
SUMMARY
In August 2000, composite periphyton samples were collected from East Rosebud Creek near Roscoe, Montana for the purpose of assessing whether this stream is water-quality limited and in need of TMDLs .
The samples were collected following DEQ standard operating procedures, processed and analyzed using standard methods for periphyton, and evaluated following modified USEPA rapid bioassessment protocols for wadeable streams.
The very small biovolume of algae at Station 1 indicates very cold and nutrient -poor water entering the study reach The periphyton community is a basic biological component of all aquatic ecosystems.
Periphyton accounts for much of the primary production and biological diversity in Montana streams (Bahls et al . 1992 ).
Plafkin et al . (1989) and Stevenson and Bahls (1999) Biological integrity is defined as "the ability of an aquatic ecosystem to support and maintain a balanced, integrated, adaptive community of organisms having a species composition, diversity, and functional organization comparable to that of natural habitats within a region" (Karr and Dudley 1981) 
East Rosebud Creek begins in the Middle Rockies Ecoregion and enters the Montana Valley and Foothill Prairies Ecoregion at
the upper end of the study reach (Woods et al . 1999) . The surface geology of the upper watershed consists of Precambrian metamorphic rocks (Renfro and Feray 1972) . Vegetation is alpine tundra at the highest elevations, conifer forest at middle elevations, and grassland along the study reach (USDA 1976 Using appropriate tools, microalgae were scraped, brushed, or sucked from natural substrates in proportion to the rank of those substrates at the study site. Macroalgae were picked byhand in proportion to their abundance at the site. All collections of microalgae and macroalgae were pooled into a common container and preserved with Lugol ' s solution.
The samples were examined to estimate the relative abundance and rank by biovolume of diatoms and genera of soft (non-diatom) algae according to the method described in Bahls (1993) . Soft algae were identified using Dillard (1999) , Prescott (1978) Smith (1950) , and Whitford and Schumacher (1984) . These books also served as references on the ecology of the soft algae, along with Palmer (1977) .
After the identification of soft algae, the raw periphyton samples were cleaned of organic matter using sulfuric acid, and permanent diatom slides were prepared using Naphrax, a high refractive index mounting medium, following Standard Methods for the Examination of Water and Wastewater (APHA 1998) . Between 43 6 and 440 diatom cells (872 to 880 valves) were counted at random and identified to species. The following were used as the main taxonomic and autecological references for the diatoms : Krammer and Lange-Bertalot 1986 , 1988 , 1991a , 1991b Patrick and Reimer 1966, 1975. Lowe (1974) was also used as an ecological reference for the diatoms.
The diatom proportional counts were used to generate an array of diatom association metrics (Table 2) . A metric is a characteristic of the biota that changes in some predictable way with increased human influence (Barbour et al . 1999) .
Metric values from East Rosebud Creek were compared to numeric biocriteria or threshold values developed for streams in the Rocky Mountain Ecoregions of Montana (Table 3) . These criteria are based on metric values measured in least-impaired reference streams (Bahls et al . 1992) and on metric values measured in streams that are known to be impaired by various sources and causes of pollution (Bahls 1993) .
The criteria in Table 3 Sample observations and analyses of soft (non-diatom) algae were recorded in a lab notebook along with station and sample information provided by MDEQ. A portion of the raw sample was used to make duplicate diatom slides. After completing the diatom proportional count, the slide used for the count will be deposited in the University of Montana Herbarium in Missoula.
The other slide will be retained by Hannaea in Helena.
On completion of the project, station information, sample information, and diatom proportional count data will be entered into the Montana Diatom Database.
RESULTS AND DISCUSSION
Results are presented in Tables 4 and 5 to 10 genera of common non-diatom algae (Bahls 1993) DIATOMS All but 2 of the 7 major diatom species in East Rosebud Creek--including the dominant species--were sensitive to pollution (Table 5 In the case of East Rosebud Creek, this stress is likely derived from the naturally swift, cold, and nutrient-poor waters entering the study reach.
Hence, the moderate impairment recorded at Station 1 and the minor impairment recorded at Station 2 can most likely be attributed to natural causes.
The number of diatom species observed and counted, as well as diatom species diversity, increased significantly from Station 1 to Station 2 (Table 5) .
This was probably in response to small increases in nutrients and water temperature as the stream left the mountains and entered the foothills. Warmer, lower gradient foothill and prairie streams in Montana typically support a more diverse diatom flora than their colder and steeper counterparts in the mountains (Bahls 1993; Bahls et al . 1992 ).
As expected, the pollution index fell slightly from Station 1 to Station 2, indicating a small increase in nutrients between the two sites ( (9) rare (6) occasional (2) occasional (1) occasional (5) occasional (4) occasional (11] occasional (7) occasional (8) abundant (3) dominant (1) frequent (4) occasional (9) rare ( 
